In vitro activation of [FeFe] hydrogenase: new insights into hydrogenase maturation.
The in vitro activation of the [FeFe] hydrogenase is accomplished by combining Escherichia coli cell extracts containing the heterologously expressed inactive HydA with extracts in which hydrogenase-specific maturation proteins HydE, HydF, and HydG are expressed in concert. Interestingly, the process of HydA activation occurs rapidly and in the absence of potential substrates, which suggests that the hydrogenase accessory proteins synthesize an H-cluster precursor that can be quickly transferred to the hydrogenase enzyme to affect activation. HydA activity is observed to be dependent on the protein fraction containing all three accessory proteins expressed in concert and cannot be accomplished with addition of heat-treated extract or extract filtrate, suggesting that the activation of the hydrogenase structural protein is mediated by interaction with the accessory assembly protein(s). These results represent the first important step in understanding the process of H-cluster assembly and provide significant insights into hydrogenase maturation.